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(54) mm(o^mi nr^mamma. ^^mmmm^mfit^m'^-y h 



(57) imm {\mM) 

2 5°Cf««*^ 1 1 0 P a ■ sU_h-C-S. 

2. 0-5. 5% (w/w) 7k'l4?§MS#^. fi-:?. -e 
c^7j<?§?IcD?¥tt*>^j^4 OOP a Ji[±f S) S t r/Pa yig 

§0 
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[fiJlS-^] J200001400 

5.5% (w/w) 7jcej§?S^^;i^, j.^, MIB#3E««(i:mr 

^ly^^-^-^zX^T^'Uimyy-yhyiy-h (it 
a4cm) ^mmLfz:^^^]^—-^ a y (Oscillation) 

ioT. 25"C. V:t;'<-^'-^0[Hi|En-ytJKM<7)ggSI 

^j:tm:^^(:>mtK^ tL^ 1 a±c^m^mmx'httmm i 

[ if *II 5 ] •i'^ia«i7)&@*i5nmiiilT-C''S> ^Zk^ 
C ff^^I 6 ] 'i'^««CO^S*>'25// m—lmmT-Si I. <I i: 

[tmmi ] M('. #ffMf£Mi3«^ i b ^^m 
bth mim. 1 T^s 6 ^m:i;>-Jiieiico#?t«fflffl)iSc 

mm. 

[ if 9 ] If *IM 1 8 V ^^■ix*^-iIiB«c73't3t 
ft, 

[ff^^a 10] b T;un y|tX<i^i0^l^WtcrF^ 

Six 3 -1.^^^^2.0—5.5% (w/w) TkttitJt, HkVfmW^ 

[ wm. 1 1 ] 'i'^««to&@3&i5iiiinj.:]iT-r$) -g. ^ 

[ ft^^a 1 3 ] MfcilffiSSSr-irOltiRJl 1 0 TlfS 1 



2 V^-r^;&--]aiBWtO'i'^«ffl=3r •/ h . 
[0001] 

[0002] 

a-^)vmS>ij)Vi^-^l^ (a -TCP) . y9- U >K3;^r;Pi/'^ 
A (y3-TCP) , h'n^i^T^N'^-f h^Sri: <7):^n 'y 

[00 0 3] L*^L. iil^jiOyovi^ftc^r-i-Xtlgli-^ 

m^^ozbitmiTh^. -^mcryy-u^y^^i^TymL 

fzm-^i^zii . ^commz k d l t tr l i a 

fiihlZXtrnHbtn-oXV^fz. ^ZV. 

xmrnmrnizmti^^-r^ x o ^z^myu -y 

tf^ ttJ; iQM^JlLt/iO. tit, 7ffmc07"n-y^'#:^^ 

<7)t s fflv>i>*i^{i;. 7n ./ ^^i^ytmmiz^ tfzrmmz 
mcoy'n -y ^i^^mmizm^Lf-zmxi^mnmzj^si^L 
fz^m^ i c^)xmmmmz^m^^ zbi^zx-yxMrn 

-■\m9M^xms^'^y'\=t -y i^i^yLmmi,z±tfzmm..coyt 
miz^-t^b^i,zit. M#ttat>'i^si8a)SoHj&-^.^ 
mm)?^im^Tm.m-t^ z b im b ^ f^r < . -mm 
iz , m« a a'^7)|triBxa§P^:i3'hi^gi5e*^ sm 

h . z. (^m^^zii. n'm'W-m^mm%m^mm<^^ ^ u 

T-bLXcommi^fzLX^-^fz. B-^<^M^m\-t^^ 

•wiimL smnmrn^trmmt ^ ^ t ti . m^^co^ 

WMfu^i^m^'-^^ xipMU b 'Wmmmc^j 2 mm b^-^ 

'yxi>iz%^nmb^'yx^^hzb. m/sm-w^m^ 
Lxxm.Lfzm'^t,zi>-nycM<D'^mii^^tx Ltob\^ 
dmM^^h-^fz, 

[0004] -:^r. 'Wtfr'^-nxm^cri^miziim^m^j: 

-17349^, W099/177109^) . Lt^L. ■b-><>'hW{i:^ 

mmmit-r^zb^smbLx\^^-ib-i}^h. nm-m 
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b^tix\^^. zmt. -t^yhm^z}i\,^ximmmiz 
mML^Krh^mmizm-it-th zbizx 'o^mm?Jrt- 

[0005] 

D . mmtcwmx-h-^ x c> . ^m'Wmmisirmm-t h ; 
i:^r< , mm>mz'mw£Wk^x 'o^\z-^m^hMti- 

wmm^^^b-th^-imWiMm-mmmf.'k-^-m 

cr^fzii^ay^-^-^m¥m\iZ^i>h^W£^^ OT-com^ 
ti^W.ttiX\-^fz. 
[0006] 

xmu^m:'^i3xm(nmmzii\^x um'wmm>>!i^-m: 
b L^v^T. -^mmmi.zm^x^mfi^^x'^tnmz.sm 

b^fimW^^zhfz-^X^j^LX'^-t^bMz^ gg-S- 

'^mi^^^\^T/\^uymco7i<.imm^^tsm^\tco-n 

ytmmmm.m^^. '^xtm^m^^j:im¥xfsm^x< m^z 
^mx^ . K-j-wm^^zsmb ^nimm+'^^xm^'m 
^un-t^ bbij ^zmwm^mf^^mmc^MxcrMm 

'^'^mn^zmm t , nKtz-wm^-^irctz b 

[0007] -r^i^-fe, *%BmOTcOjl'9-C^i^ . 

( 1 ) 'WMMMb^TJVuymxit^cc'mimmizffm 

Xh-oX. IS-CX'^mfil lOPa s[;l±.Xh b 77^3 > 

mx\±^cr)mm^mzf^^^i\oh^cr>2.(y--5.5% (w/ 

w) /jetties fl-?. Hfns-tJt^ttttfriB/Kttit 

—^-i,zi:hr^ 'jtvmyy-/ hy'v~h (ii:g4cin) 

SrffiffltTt:^:^^— S^hV (Oscillation) ffitCj:-? 

25°C. l-:t^-^-t7)[ll|g3->i;i&fflcOEgSi 800 
/im. b/k^20Pa, lOHzcO^frTTiilSL/i^tC. 400Pa 

vii.xhh^b^'m^b^h ( 1 ) tm<^-w%mM.WL 



}Vi^-^S.RW^^ Yu^i^r^-^^-^ h-A^h^x^mt^i^M 

m^iti 1 liitco'Sr^mtxhh ( 1 ) x{4 ( 2 ) ie« 

( 4 ) '»^im:^mmtxi±mMVixh6^ b ^w&b 

( 6 ) 'W^mftmmm'5Mm--\mix$i^ z b ^mmb 
{7)mz. mmimmm^^ts^ t ^mwib^^ 

-y^ li'-f'Zym. vSttfflb'^'SyD, «^»m5t 

H^^. ^ > 21 'J ymiiicSHi^. mnm.mmmBf-. la 
•wm^i&mmnxh^^ ( 7 ) $mco-w^mmimm. 

(9) ( 1 ) ( 8 ) V^t'#X^>fattc^'i'^«fflffl^#l 

*\ mtti^mzmM^tifz'WwmmmmM. 

( 1 0 ) t r/t^o y^XJi-t co^i^WtfF^^ix a -I. 

JScO2.0~5.53; (w/w) 7K'I4J§?g. *3j;?7"BtrfB*ttJiMtC 

(11) #3t*$f(7)eS*^'5iiiinJJlTT'*>SC:i:Sr#«^t 

(10) iBKcO-i-JtiSffl^ b„ 

(12) 't^±<McOf4@*^25/xni— InunT-S)-!. i t 
tt-l. ( 1 1 ) laW^O'i'^iKffl^ h . 

(13) mzmmmMiists ( i o ) (i 2 ) 

[0008] 

( 1 ) ^^mmmin 

^^mmm.mii. 'wytmubt.rjuuymxi±^<7)^ 

^izff^^tio ^^b *-^tf?fi^1ti.o3SKjtti7)#^ 

mmmm\xh'r>x . z'b-'cx-f-^mnma. s&.±.xh^ 
b r)vn ymxit^comEmf^izf^m^Ko i,Mco2.o 

-5.5% (w/w) 7R'M«^-t-^. Hf||E#3t«W{i: 

^mm^^mxh^. 

[00 09] ^^mmmmzaiif^-^^mMbit. «- 

Uy^;^;l'i">A («-TCP) , y3-l(y^;^?;l'V'>A 
(/S-TCP) . J\-i Kn^af-v-TVN"^-^ h^co'jyit;*;!^!^ 

^A^axji V ym^^-^-i-'^M.^mmtrnf^tL^ . 
-s-ssm^iiti . ^m'Wcomwmxhtiimm^<:onm:f}^^^ 
i-'o. t tzm^m^m^^co'^mwrnam^ ^mmco 
it^Mhif 5 tzKb-w^mtb Lx-mmi-i ^ b imt l 

<^j:^K ilB'g'JtWW bLXHm izAJi^X h^a-'J 
y'm:^)Vi^^M. (a-TCP) . 13- ^) yW^:^ )Vi^^ 
(/3-TCP) . m/^-^^ Hn^Srv-T^N-^W" h^OUyK;^? 
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tm^fio hu<r>7\^'\mmiznLXT-m'&.(^'mm.X'h 

h o h\^X\tmt\ia--\^. -TCP^r Kifimf ^> 

^m>zum.'%''^(r>m^M^m^i>fLhfz 

[0010] «-TCP. /3-TCPX{i:^^-^ H C7=3r^r-^N"^ ^ 

v\ t/c. ^■^mm\mM-x\m^mxh-^^hiim 

t L < . f4@5mnmTT-S) -S ^ v&U 0 if 4 L < , f4S3 

—liMf * -S. .r t t if 4 LV ^. ±fE<7)ffl^ i^li.>S>?)^ 
0 *F t L < {SfiEgSmmtlTiOm^^^XfiSR^H^O 13 -TCP 
[0011] 3fs:^Bflffl)5g^tci^(tSbr;l'avK{±. ^ 

wm.m&<mmmK ^(nmmmzw^imi.^(r> 

x. ^ (mmmfmm t -g. j; a t b r n yisc?)^^^^ 

yw^m:m\K-f'^%xhh . ±ia^#jtt-cbT;kn 

yiSc7)®lsKf« (dl/g) {ii^l0~50 

5077--30073 ) ^ t *W4 t < , *t;12— 42 ( M: 

h^h tmt^fiX :^mMm.!&mz}iif6 b T;Pd 

( jis^'fi:^ii^airiKoi2i) (c i i,m&xiooppm^mx 

h^Zt mit L < , 50ppraIi[TT-fe S ; i: *U 0 *f 4 
t < . 20ppramTT-S) -I. i >: i> if 4 L V ^ . MtC , b 

VMW^cniftXi/^^i.zm^^zbm'^t. tv^. mwmz 

\i^y^^9m.-^miu~^}~m{Lmry, O.C. et al, J 
Biol. Chem., 193, 265(1951)) i i.iiJS-C0.2%tJlT 

xh^zb im^ t < , o.\m:fxh s > "9 if * 

-rxh^Zbi^mzMt.L\^, 

[0012] :^wmmiizi5»h)zT)vuymitm 



'^m^zVfm^Ko ^^mmxm\^h zbtmt lv^. 
Ats^) ^t-*iw^.#i. wt'T7w*y#ws*iif4L 

<, ^t045'C-i-f^hU'^Ai^:*i'fttif4Lv^:^)\ #tc<r 

[0013] ±iabTyi'a>S<7)7j<tt^§?W^obr;P-n 
i^®<7)itiK(i2. 0—5. 5%(w/w)T'S> D . 2.5— 5.0;£(w/w)T' 
ft S i t 3&^"if t L < . 3. 0—4. 0%(w/w) Sit 

^c^Mi:LT*. m^Hz^m^K^hUm. * 

7K. ^aftt^/K. 'J ^eS«*aW:fem7K (pbs) 5:^ 
t^mil^fi.^ ^<?)4iT%#iCPBS3;)iifi LV*. 4f^, b 

t;h3 ym(^'Sci'^^mf^wm.mi<r> i^-g-^iT)^ 

^M^OpHli:5.5~8.0-C*§ii:^W4 L< , #CC6.0— 
7.5'C'?)§<Ih:^)*ifSL<. viSSiWiO.S-l.S, KtC 

0. 9— 1.2-CfeSii:*^*T4Lv^„ Sfc. ilSbT/Pny 

(B*X«Ste(JIS)^^t^^gi:^IlJK8008 4.3) \Z 

1. h fflSTO. 25EU/g^»MTr S> h:Lbtmt.\^<.fi. 
lEU/gf§jmTT- S>-l3it*^$^>t'if4L,V^. in.^>« 

b TAXI ymm:mm±. ^H-mmzm^hi^wm^ 
'm.bmL-}it:'m^^hf^)sb\,z\t. Tiasott®^^r-f- 

-g.ii:*^^*tcif4 L v^. 
[0014] 

0. IHz : 30Fai.:Jl± ( 50Palil±-C S) S i i: 4 L V ^ ) 
IHz : ISOPalJLh ( 200Pati±ffe S i t t 4 t 

lOHz : 400Pal.:Jl± ( SOOPaUiT'^) -S. >I i: i: L 
V^) 

(a) X b vmm^v^x-^-\<z^hT9 uam^ 

ffitci-j-C, 25°C. V^:^-'9-cn>n%.^-ybmmff:> 
Sgii SOOAim. b;k^'20Pa<7)*f^TTlBJS 

llOPa si.y,± (150Pa sl:Jl±-C*.S L< . 170P 

a sIil±T-S>l.dt*i$Ji>tif4Ll.^) 

(S) mmm^^. 25°c. 3° rj-y^fiefflt-caiis 

[0015] ±i*£^|gHi 19 t?fittSt/Wtt*toffiVib 

^h<ri\{Z\±m.^ti:\'^, mx.\t\l<n\:.r)V'nym^S. 
lOPa s) S:ffli.->T'f-^liScL;^c:fflj^ifMT1i. bT;PnySr?§ 
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[0016] *^Hj*M!fl!)4](c{4. ±McOi^T)Uviym 

*tt?§?g*'^"2 0%-8 0% (w/w) ^tixhltiimt 
L<. 3 5%-6 5% (w/w) -^SixTl-^Sit^UO 

m^coWl-^lt. 8 0%— 20% (w/w) -^tfL^^:i:3&i 
m-tL<. j:D»tL<{46 5%~3 5% (w/w) 

[0017] . m^co-t^ yhmti±m 

{i^rv^^^j^. mitLx^^mmt^'ommm'^'wm& 
Mc^amtmmt^j:^^^ y hmi^zitLx . ifL^>co*H 

y httimmLxmm^itxcommmmm^^h 

[ 0 0 1 8] i^^, ^wmmm^z\i. mzmm\m 
x\i. ■^(^^mM. mm.^imttm'^x-htiif. 

(IiJ^^cflSJl^/P^XPTH). x;?.bny 
>'^ri:) , t'^Sv^ (b':^'SyAiS(i^^y^>'K. 1^ 

^y-/l^5rt"). ^SttSf^Sv-D (;&7P-^':7xn-;k, 
x;lx3-;^?;ki^7'in-;lx^) . f^- 5 >'C(TXr2;^t:> 

^). ±*Ji^H^(EGF. TGF-«^). -iyi^jLUymm. 
*H^(iGF). mmmmmmm'i'aGF) ^ m^m^ii^mm 

(PDGF) , -tJ^JSH^ (BMP) , X-?-^;k^ b U v ^'J^ 
i*^' ( xi-^;Pv hO-yi^:X:^ yn^^mxt) 
^ T;-? D i^— >- , x-^;>^ U ytiiti : 2-4202 
2-^) ^) mtf-mft^Kh. #ffM«i»ft«t L-Tx^ 

tiAymfjiKh^i&mimmi.z'^-th'^mtm^ix 
xa^. ^a^^^tsmm.-^^'mhzh^.nmx^tyh. 
ttz. &mi,zmtx. mmimmvbLxmmcri'^m 
Mf^-^ {mn£-:i^~yy^ y ^y^^^^^i-y. ^txr- 
:t^-i^i-y. :^y^^^-f})Viyy . vayi^^^T^yVy.^ 
br;^ayKi2Jl^l■^o^/yrJ^^sy^U;^y^) ^*||bj 

mm^z:mM lt \ ±a!^7):g.-g.jfMffiit!ri3«{±ffl 



!tl5«#^0. 001mg/gffl)J!<;it^^)-10mg/gfflJ^!^!f^Sffi#^£ § 

i^wmmi^wmfhzhimmx'hh. 

\ 0 0 19] t.fz. 'i:-^tCJtGtTiiS#«, -ts^fflM. 

(;^-?-v^i/y, ^fj-f-?M^y. T5 

■fyi^y. yy-^'^Aiy-y^ s.^rt i^y^ ^uyA 
yj^=-a-)i'^ avx^y. Tii'j ^^i-yBW) . ffi'^ 

v\ 

[00 20] (2)*^HJEj^ffl* 
*^HHIS«ffl*{i. #5t«fflfflB!c!t^!l3&i. Mffitlftlc^* 

[00 2 1 ] *%0JtCi3(t§'S'3£«ffl*IJa5c^%){±JiaiLfc 
nX'* X i>fgfflt-|> i i: ^O^'^i^T'* h « , 

Mi-tf, iy^)y-J i.zz.X'i^'^}y-J}L\i^n. tfxb 
?Mt#t (M;t{fl3-'18^-i^\ fBL#^«Wof4g 

i^wmmi^\.z^t.tLh^^mM\iWi^^ 

i^':^)^ ait It ^m'Orm^fx.ohmmz^x^x 

5feSt^^'yr^#L/Si^U yr«tc^@3iiimJ2JlT 

T ^"x .y h ^%min\<z^ t mt- ^ t j; -5 -c a 

[00 22] (3) im^^^->V 

i^ym^-yV\±. tr;l,a>itc7:)2.0-5.5/;; (w/w) im, 

mmizmymmmtm'wytmM^m-iz^-^ t . laiE* 

[0023] ^^m^ -y hl,z-kttl^\zrfl-V3ym(0yH 

^mm. mmzm<.^mmi,zr-m^<7yw^mm± ( i ) 

:^WMmf&,mztimLfz hcot \s\mx-$) h . ^^m^R^ -v 
htcji. w.[z-^mmm^<nmmmf.z^ ewaie^^^^ 
mm.mi^m o '3^tjfzih<7^m.\^^mtimi'i^tLX \ -^x h 
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[00 24] 

[0025] mtm 1 



j^i^aM ) 2g h . 2. 5°^X{i:3. 5%b T/Pn yMi- h U 

( JilT r b r ;t^n ^-KPBSitM ^ tim-f^ ) 2mL t §r 

[0026] 
[«1] ^1 





2.5% t r A-n ^-BbiK^^?!^ 


3.5% t r ^^mM^^ 




2.5a 


2.5b 


2.5c 


3.5a 


3.5b 


3.5c 






pH 


7.30 


7.27 


7.24 


7.23 


7.17 


7.15 




1.06 


l.OB 


1.05 


1.18 


1.1S 


1.18 




9S.6 


96.7 


96.6 


95.4 


95.4 


95.4 




19.6 


19.0 


19.7 


19.9 


20.0 


19.8 




128 


129 


128 


333 


317 


322 


Et* 


O.OOS 


0.002 


0.003 


O.OOS 


0.002 


0.002 


^^^^ 





a : Et* : X^^h' h^=yymm ( B*X«afS(JIS)^ 

^t^mmmKms 4.3) fci^xyKh^i^y* (eu/ 

[0027] 

[«2] m2 









O.lHz 


IHz 


lOHz 


2.5a 


53 


251 


553 


3.5a 


184 


680 


1293 



[0028] m^^f¥ : 

ISfl : CSmXhUXmm^Urt:^-^- (Carrl Medtt 

Measuring System : T:? VfVMy^'y hTU—h (MM 
4cin) mm 

20Pa 
JjSS : 25°C 

[0029] ±5*<^2.5MU^"3. 5:SbT;Hir>-KPBS?§fS 

0.2mL-ro?±AL, E@l^4min. S#-;2mintO/3 -TCP^n 
LT, #?U:i[tg*1;4mniCOnattc?3/3-TCPyn-7^' (M 



m ( WIS 2 : /3-TCP7-n-y^' ( * U W lX3te^Zj|^ 

[00 30] 'mk. 2A,bm/mcr>mMxm^^'Rm^ 

nmMm^-^m\^x . #fLrtt'i3tt-g. >s-tcpc7)psirs^ 
hu^zm±.-wmmwM^m'MLfz. ^<^m^. 2.5%, 
aix3. 5%o b r)vxi yw^smm^^ts^mmmMi 

^mLfzm- , 2) St^-*f,^lT-ii, V^^tlt 

»m231P^f\ y3-TCP(;7)jg|gt;^>tmje;^im]gt, yS-T 
CP*<tRlKSixT».->^M*^'!i^§ill. t^tc, 

OHti' i 0 iz%im:'4]^-^m.mm^ti. ^<7Mm\>z\i 
■^wmmm^nz-^^Lx\-^fz. nm2i±. ^-izvcom 

m\,z^^aM'^mMti'i\mii LX V ^fztK /3 -TCPc7)®K 

[ 0 0 3 1 ] ^%m<^umm-imf2xi,i. ffif*4MT- 

hts:'ofz. -if. Mm2izii^^xii0-Tmmmmizm. 
u^fi. mm8m.x'i,m^±i,zin^Lx^ -^tz . 
[0 0 3 21 mmm2 

^^HeiMla (/3-TCPf!&* (&@100/im) 500mgi;||M 
m 1 Oi; |sl— <7)3. 5l\z r/Pn y|fiPBS}§v«linL^ 

?I-^LTiiM) ^^-^xM^yyi^- (3mL) iz^mtfz 
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[00 33] mmm3 

*^Be^ -y h 1 

1 . 2 . 5% fc T/u-n vspBsjf ( mmm i lemco to i: iii 
5.mm iuy-'j) i* 

[0034] >y h 2 

1 . 3 . 5X; b T/l-n y ^BS?t?g ( HSfiM 1 imcO i>(7)tm 



2. (^g250//m) lOOOmgAD^'^M T;!^ 1 

5.X/"^Xi^i^Uyi^' (3mL) 1^^ 
[0035] 



